Differential changes in rat cholinergic parameters subsequent to immunotoxic lesion of the basal forebrain nuclei.
The degree of lesion produced by 192 IgG-saporin relative to controls was compared using three independent methods. Microdialyzed acetylcholine (ACh), choline acetyltransferase (ChAT) activity, and the rate of ACh synthesis were compared in the frontal cortex and hippocampus. Microdialysis of rats was performed 1 and 15 weeks post-lesion. In week 16, the rats were sacrificed after an injection of deuterated choline (Ch) for determination of the rate of ACh synthesis. ChAT activity was determined at the same timepoints in a separate set of rats. At 1 week, ChAT activity and microdialyzed ACh showed similar degrees of depletion. At 15 weeks, microdialyzed ACh was significantly lower than the synthesis rate in cortex, but not in hippocampus. A small increase in ChAT activity between 1 and 15 weeks was found in the cortex, but not hippocampus. In the hippocampus, however, the rate of ACh synthesis was significantly greater than ChAT activity. This was true for two doses of immunotoxin; the greater compensation occurring with the lesser lesion. Microdialyzed ACh levels were not different from the other measures in hippocampus. Residual cholinergic terminals in the hippocampus, but not frontal cortex, compensate for a selective cholinergic lesion by increasing the rate of synthesis and may thereby alleviate hippocampus-dependent behavioral deficits.